I. INTRODUCTION Porosity remains a problem in processing long lengths of Bi-2212 tapes and wires. While short lengths have maximum critical current densities of >1@A/cm2, that value is difficult to achieve in long lengths. Since porosity (due to both the initial packing density and gases formed in the initial stages of processing) inhibits Jc in long lengths of Bi-2212, understanding how to prevent porosity is an important goal of current research.
Studies done on the powder density during the OPIT process show that core density increases with increasing deformation. The core density reaches a maximum of 75%, and levels off with increasing deformation [l] . That leaves 25% porosity in the green wire or tape. During heat treatment, the silver can creep [2] which allows the silver sheath to collapse if it is thin enough. Applying an overpressure during processing may help the silver sheath collapse and densify the core [3] . In this experiment the total pressure was varied fiom 1 atm to 5 atm to see how samples with different geometries and varying Ag-sheath thicknesses wereaffected. Another source of porosity is trapped gases such as water and CO2, or 0, that evolves too quickly when heating through the melting point of Bi-2212. All of these gases can cause bubbling of the silver sheath and porosity in the core. It is possible, however, to reduce or eliminate the deleterious effects of these gases by the proper heattreatment. FTIR spectra in Fig. 1 show that water is removed by heating to 700°C in partial vacuum and holding at 700°C for 1 day. FTIR results also show that most of the CO2 is removed by heating from 7 0 0 ' to 835°C and holduig at 835°C for 2 days in 100% 02. Finally, by heating slowly (6O"Chr) through the melting point of Bi-2212, bubbling due to fast O2 evolution can be prevented.
EXPERIMENTAL PFWEDURE
We studied how conductor geometry, total pressure, anid preprocessing affected porosity. We used the followinig samples: 165 pm thick monocore tape, multifilmentary tape of two different thickness from Cryoelectra GmbH (360 pim and 775 pm), and multifilamentary wire from IGC (810 ym iin diameter, 290 filaments). The pOz was fixed at 1 zitm for two different total pressures of 1 and 5 atm. Four to :six cm long pieces of each of the four kinds of samples were p:reprocesseld with the vacuum annealing plus 835OC (VA+835) step shown on the left in Fig. 2 . Two pieces of each sample, one green and one with the VA+835 step, were incompletely processed using the heat treatment shown on the right in Fig. 2 .
We measured the thickness or diameter of the: green anid VA+835 step tapes and wires before and after this heattreatment since thickness is an indirect measure of the porosity in the superconductor. A denser, less porous, core will be thinner than a porous one. The samples were also mounted in epoxy and polished for imaging. Microstructures were analyzed using the LEO 982 scanning electron microscope and a light microscope. percent change in thickness for samples of different geometry processed at either 1 atm or 5 atm total pressure. The samples were not subjected to a VA+835 preprocessing step. Both the monocore tape and the thin multifilament tape bubbled when processed at 1 am, while the thick tape and round wire did not bubble. Even without VA+835, applying an overpressure stopped the Ag-sheath fiom bubbling and reduced the thickness of the monocore tape and thin multifilament tape. Although overpressure did not collapse the thick multifilament or the round wire, the swelling was comparable in the thick mulWament and reduced in the round wire. Table II shows the effect of increasing pressure on thickness when the samdes were subiected to a VA+835 the monocore tape and thin multifilament tape is a result of gas evolution during heating. Fig. 3 also shows a large amount of porosity in the core of the thick multifilament tape due to either the initial packing porosity or gas evolution. Samples with thin silver walls ( Fig. 3 4 Fig. 3c ) that were not preprocessed with the VA+835 step could not withstand the pressure due to evolving gases. Removing water and CO2 during the VA+835 step prevented the Ag-sheath from bubbling ( Fig. 3b, 3d ) when processed at latm. The thick multifilamentary tape (Fig. 3e) has thick enough silver to withstand the evolving gas pressure. However, even though water and COz were removed by VA+835, porosity remains in the core of the thick multifilament ( 
